To conclude, I would submit, for what it is worth, with great respect to those whose work lies in the diagnosis and treatment of disease, that the facts one has been able to observe, so far as they have gone, completely support Mr. Lane's views.
Dr. LANGDON BROWN: Whether digestion can be carried on aseptically is a purely academic question, since the opportunity never arises. Although the infant starts with a sterile alimentary canal it speedily acquires bacteria therein. In health there is a state of equilibrium established between powers of attack by the microbe and the defensive powers of the body. At the two extremes of life the defensive powers are diminished, and I have had a case in an infant 2 days old and another in a man aged 79 of violent and fatal septicaemia due to Bacillus coli without any local lesions. I have met with the same thing in a child aged 3 due to the Bacillus aerogenes capsulatus. But normally a balance is struck between the attack and defence in this struggle for existence between the man and the microbe, and I hold that, apart from ingestions of definite poisons, alimentary toxcemia only results when either (1) abnormal intestinal flora become established, which produce specific toxic sibstances, or (2) the normal flora acquire an abnormal habitat-e.g., ascending the small intestine and invading the bile or pancreatic duct. As an example of an unusual habitat, I may mention a young man now under my care who suffers from rhinitis with offensive crusts, in which the predomninant organism is the Bacillus coli.
Proteins putrefy, carbohydrates ferment, and to some extent these processes are antagonistic. Of the various groups in the protein molecule, the aromatic bodies, such as tyrosin and tryptophane, and the sulphur-containing bodies, such as cystin, are the main sources of putrefaction. The normal liver can deal with these and allied substances by combining them with glycuronic acid or with sulphates. Whether such substances are able to exert any toxic influence or no depends on whether they have been rendered inert in this way. A case of carbolic acid poisoning, reported by Garrod, brings this out clearly. He examined the urine of a woman who for many years had applied a carbolic acid dressing to an ulcer on the leg until she had produced ochronosis. He reported that she was on the verge of carboluria, as events proved, for soon after she had a sharp attack. His opinion was based on the observation that almost all the sulphates in the urine were in the form of ethereal sulphates, so that her powers of neutralizing the toxic effects of phenol were taxed almost to the full. A little more and she was over the brink. I would suggest that we have here an explanation of the comparative failure of the phenol compounds as intestinal antiseptics. By combining with the sulphates they deprive the body of the power of rendering harmless those putrefactive substances of which they cannot altogether prevent the formation. And a further suggestion arises that the value of sulphates in the treatment of certain intestinal diseases is not limited to their aperient action, but that in addition they have an antitoxic action. Thus the ratio ethereal sulphates which is normally 1 in 10, but may rise in toxaemias to simple sulphates 1 in 6 or higher, gives us a surer indication of the existence or approach of an intoxication by aromatic bodies, than we can possibly obtain by testing in the ordinary way for indican, which is merely one ethereal sulphate that has attracted most attention because of its striking reactions. In common with most other observers I have noted a great lack of agreement between symptoms of alimentary toxammia and the amount of indicanuria. But I did not realize, until it was recently pointed out to me by Mr. Mackenzie Wallis, how unstable a substance indican is. It must be looked for as soon as the urine is passed, and it is hopeless to expect accurate results from the examination of a twenty-four-hour specimen. Fresh observations, now that this is known, may enable us to decide what diagnostic value indicanuria has. But in any case it merely represents that part of the indol which has been rendered inert. I will illustrate my first point that toxamia results from the presence of abnormal bacteria by reference to toxic cyanosis due to sulphaemoglobinamia. When oxyhemoglobin is reduced it readily combines with sulphuretted hydrogen to form sulphaemoglobin. As sulphuretted hydrogen is always being formed in the bowel, and as it can be injected there in comparatively large amount without harm, it is clear that unless there were some additional factor required the condition would be universal. In 1908 I pointed this out, and urged that there must be an abnormal bacterial agent at work. This has apparently now been found by Mackenzie Wallis, who isolated from the saliva of all the cases of sulphaemoglobinamia he examined a nitrifying bacillus which formed a reducing substance from tryptophane and other aromatic bodies. This reducing agent passes into the blood-stream. Once oxyhaemoglobin has been reduced in this way, the formation of sulphaemoglobin follows as a matter of course. In another toxic alteration of the haemoglobin molecule, paroxysmal hamatoporphyrinuria, a similar train of events is probable. Laidlaw showed that haematoporphyrin was formed from blood pigment much more easily after reduction. Apart from sulphonal or trional poisoning haomatoporphyrinuria occurs sometimes without any definite symptoms, but occasionally with vomiting, thirst, anorexia, abdominal pain, and profound prostration. Ranking and Pardington described two such cases occurring at the same time in the same house. I had a patient in whom three attacks of this character had led to the suspicion of intestinal obstruction, but my colleague, Mr. Peter Daniel, noted the curious appearance of the urine and handed her over to me for investigation. It has also been recorded in hydroa mstivalis and in periodic vomiting with acetonuria. So that the association of paroxysmal haematoporphyrinuria with an intestinal toxamia due to somne reducing substance is practically certain, and the analogy with sulphaemoglobinaemia renders an abnormal bacterial origin probable.
I have occupied so much of my time in dealing with these rare disturbances of pigment metabolism because I think that as the changes are manifest and comparatively simple, their continued study may throw light on vaguer conditions and help us to determine with more accuracy the criteria by which we can define alimentary toxcemia.
The diamines discovered by Barger and Dale to arise from the decomposition of histidine, another product of protein breakdown, afford another promising field of study. There is a very widespread belief that alimentary toxaemia is an important cause of the rise of blood-pressure in later life, and here we have an example of the production of definite pressor substances by intestinal putrefaction. But note that here, too, there is an abnormal intestinal microbe at work, the Bacillus aminophilus intestinalis, which supports my general contention.
The reaction of the body against comparatively simple, chemical poisons is quite different from that adlopted against foreign proteins and toxins. For these simple, chemical poisons do not stimulate the production of antibodies. They are neutralized by substances normally present in the body, which are few in number, such as proteins, bile acids, glycuronic acid, sulphates, and possibly glycogen. These have an affinity for certain chemical substances, some of which happen to be poisons. The chemical processes are also few and simple, such as oxidation, reduction, hydration, dehydration, and methylation. An important deduction from this is that there is no acquired immunity from such poisons as they do not lead to the formation of antibodies.
Such immunity as we acquire is therefore limited to the re-establishment of a normal intestinal flora, whereby the production of these poisons is prevented or diminished.
Just a word as to oral sepsis, on which a good deal has already been said. I have been much struck by the part pyorrhcea may play in the production of atonic dilatation of the stomach, and the rapidity with which the stomach may regain its tone when this is rectified. It is commonly said that atonic dilatation of the stomach is accompanied by diminution, or even absence, of HCI in the gastric juice. But I have met with a number of cases in which the test meal showed a normal and often an actually increased amount of HCI. The acid of the gastric juice is bactericidal, and it seems to me that the development of hyperchlorhydria is, sometimes at least, a compensatory measure to attempt to check bacterial infection. Like all pathological, attempts at repair, it is accompanied by obvious inconveniences. But if this is so, it follows that to treat hyperchlorhydria simply by alkalies without attempting to fathom its cause is to side with the microbe rather than with the patient.
It has recently been suggested that an important factor in determining whether pyorrhcea sets up rheumatoid arthritis or not is the amount of acid in the gastric juice, and that if it is sufficient to have a bactericidal effect it will protect against this result. Accordingly one observer gave nitrohydrochloric acid, and claimed a marked success. Considering that the dose employed, 5 minims, would only confer an acidity of O005 per cent. on a pint of gastric contents, I find it very difficult to attribute the improvement to the drug. Not long ago I saw a young woman, aged 32, ih whom marked rheumatoid arthritis was combined with a high degree of hyperchlorhydria and gastric ulceration for which gastro-jejunostomy had to be performed. This combination is familiar to those practising at spas where arthritics. congregate. There are other channels besides the stomach by which the toxins of pyorrhoea can reach the joints, and I feaD this ingenious hypothesis falls to theground.
Finally, two points as to treatment. I would suggest that the very limited success that has accompanied vaccine therapy in alimentary toxEemia, due to abnormal bacteria, can be understood when we realize that it is caused by the ingestion of the simple poisons they form and not to antigens, while the bacillus remains anatomically outside the body. In the other group of cases, due to the presence of normal intestinal flora in abnormal situations, vaccine therapy offers a better prospect of success. Secondly, free purgation cannot be a panacea for alimentary toxaemia since it may produce desquamation of the intestinal mucosa, thus depriving the body of a method of defence against absorption of toxins.
